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Publication Title: 

Shower head and film forming apparatus using the same 



Abstract: 

A shower head of a metal CVD apparatus has a raw gas passage and a 
reduction gas passage for independently and respectively supplying a raw gas 
and a reduction gas into a process chamber. The shower head includes upper, 
middle and lower blocks which are formed independently of each other. Each of 
the raw gas passage and the reduction gas passage is branched from the upper 
block to the lower block. A coolant passage is formed in the lower block near 
supply outlets of the raw gas and the reduction gas for cooling the supply outlets. 
A heater is arranged in the upper and middle blocks for heating the raw gas 
passage. 
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(57) 

«&-r< < saa^p^ s tcs*-a-fc^»©^x«»?L 7 8 « 

5 3, 5 4Sr^n^ngiJ>«rlCSlt. fiSK^^T^tie.® 

jaas m s tent siifc^ic cn&©#x ^titoxm^ 
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1 

[8§fSI#©fSfflJ 

m*m i ) &&as©jaa#x t>fe*aa#©& 

Bft*«ftffft5«BBtlllfctt»J-6n, MEfflatfXS: 

L,fc->*7— 'Sy H*ftS: ; t-rS->v7-'Sy H«)§(C 
*^T, WES'*?— 'WP**!:!*. ffiE&SSS© 
iZLa#X©8i?tt£;tfX8&!&£. aE#*aa?lK2*S 

-cM«tt4SttT*j*i/T** c t *aatT*aaa 

[ffll*«2] SiJI2->v7-'\-y F*fW4. 4MPTa& J0 

8 a* KJgjfc LT& 5 c t t r «tt #« 1 
Ba0flattB0S'?7-'\9> PUS. 
MMfflS] ttB#X«a*»abfc$'*?-''^ F 

*#a, WE»3a#x)WSft*rB."3j»»«i/av>j:5 
-rzct tr i xh 2 Ett©$aaBB© 

#® t-r*»*B 1 75s 3 E«©&agB©->Y 7-^ 

y F«ifi. 

5 ] «&gg©Ma#x ic<t o «aaa#©g 

Be*a*frfc3«3aB©aaamiC, -/t7-A«; 

liijEa&WfflaflXS. aE3'*7-^9 FIBBrtTtt 
fi1f*Cifc<»jaa£Sl*T«»U Neffl9^PDiC 
ifiWbfcBS fctteaBO&atf X * jg-&S-B:S«k 5 U 

&EifcaafcT*aa;tfx©«»#8. 50 

[893©g¥8B&Ifc9J] 
[0 0 0 1] 

>^©iasea©» u wrote zmt s&agfi© 
•>^7-^y F*jiRi«<&a#x©fM&;£afcH-r*. 

[0 0 0 2] 

[«*©ftffi] HRC. ¥*#«aiHl»S«jir5fc» 
Ktt. «MH**XAKJSLTaa. X9?>£WDMI 

©«iaa<«Digus&sns. j£K©«a£UT«, &a <w 
t s^icffiffl-r a^artx t LTttflA«aa»®aa 

ft&i*«fflv^n5*s, £©*r«*©&«{b£«5l4£ia 

o . fi.^**EjWKv»fc*jfcfc o iassraa* 
»ci$sij©»«*jsufco. av>tt«»*«!>aaicj:-9T 

©BattJP&S. 
[0 0 0 3] iTJIT. &Jll£ibTT 1 N &9y}"\ 50 
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2 

DBBftac&oTEBaTft. ^>^"f h7-f FSfS 
Kf*»&fc t40>R!4ffla#X t LT^«^©->*X?JU 
75/^*> (TDEAT) ia7C8l©7>*X7 (N 
Ha ) fcffiK **'J7#X<fcUTN2 #XC?©*f£& 

JWCVD8B©-«6jR-J"aHHTr*D» flAtfT^S 
=94**0 2 rtfctt, afctfi' 

KSJ:0**«a#4&«tt. C©«g#4± 
fcftjaafrfc l/T*a*7XAWSaB^f * <t 5 «c 
fcoTV**. ffla$S2©Jig8C53S^7Xa©2jSS! 
6ftattfcB»t, c©T»lca*.tfAny>9>^a© 
5S*^ftIllft7>y8 *BanaicBttTaB*4 ££* 
bfc7XAWSBfj£©ya-fexaa» B*tf4 0 O'CiZ 

[0 0 0 4] ffla«S2©35#»lCtt. a«l<iK 

aa*xs«a«»i'*fc»o5'ir7-^3; p i oa*a 

ttSn*. d©->-^7-'\-y P 1 014, 7^5=74* 
C<k0P3t8S«lc^)BSn«:v'V7-'\y F*fcl 2rtC 

aa. «*.tf2ft©«B«i4*aw\ c©->^7-^ 
y f*#i 2Kaa*^tUTaa*fxTr**5?x^ 

75y^^>«i:ja7C^XTS47>^X7 (NHi ) * 

«a-r*a»jtfxa i smmTtx^i smmn 
7^xtr«to-5-n€n©E ( gi 6, 1 8i*is«ii$nT 

->-V7-^y F##l 2rt»rSD, M^fX*^©*^l 

2rtTjg-&$nr, aaaai 4©a«tfi2 osiot 
aaan^a. «aa2 23j»6ffla$Mrtcaman. 
7XAaaKBf3fe©aaa. nabt i Ncaa-rsj: 

[0 0 0 5] 

ftsyxy^ysy^^tt. aa. f>J^fi«S4 o'cst 

arofcaaTai o ot£UTritcn6*»K*UTU* 
o t^ss®^ icaaMvad n* 1 1» 5 aa s«r. 

-?-©fcJ&, ^fxa*^->v7-'sy P 1 

i4. aai*j«T?aa*^©afl:*«auftv>j:3k:a»^ 

Ufc*3Ca«0'>lr7-^5'HaaiC*oTf4. 
9-avH*#1 2|«jKH»^«««aan*tHI9fc 

7 >*=7# x tig^a nT®^ fcaBOTM&snx ^ 

©^K«5a2 4*%^bTu*oT, smt-rzox/\ 
aafcBfa©aa*+»it»T!:t*fraftv»tv>3wi 

[0 0 0 6] -t-CT, fie*©v'-v7-'\y PaiSICf&^l 
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(3) 

3 

. xoaajMfcSilft-rsiifcfc**. 

[0 0 0 7] 

»^-rsfc*ic. *Ra«®aa#:ifcj:9*a9fta 
aBKa**fT&3ffla«Bea*t&ft. i&saaaaflx io 

^Ufc->-V7-Ay F*fc**-r*3'lr7~'^ K*& 
©SZLa#X©iSft5#XiiKJ5£, ttGtf**tf?LK:as 

[0008] 

ftSCtfXttiB'SSft-aZliKfc*. ftoT. ->*7- 
vsy F*#rt"C»4«ai!f^H±jO«El6T-6J:t*»&V>© 

[0 0 0 9] ifc. FfcftfcM^aSK 

»*T;:©aR*a«H;:*au F*#t±Eaa* 

aaaHrtiftSJ^fcRafSilieiD, ->*7- 

F*#I*JTO*flS^I«llft««fcKF±-r*Ct««Tr 30 
£5. JSfctt. ->+7-^yF**©Jtf*«»«K:»ajl 
*»«RltT, «ffia#©«»afc«kD#X«JtSjWi 
acattSftSCtSRlh-C**©"?, H©«#-KTa 

[0 0 10] 

F*iSRtf$ag#X©#W&#fc£&tf0ffilCg^T 

war*. iai«*%wtc«s->^7-^y F*jt*K 

Wfcfflag«Sr^-r»ra5Bi. 0 2 ttH 1 IC^Tv'^ 7- 

F»jfi©->+7-^y F*#S^f«»*S*»* 40 
0, 0 3 tta 2 i:it->^7-A7 F#ft©*g7*o y 
?#©TS&«I2. 04Hi/t7^7 F##©T®£ 
afTBH. m 5 fi->^7-A«y F*«:©±ffiS*T 3 F 

FJ&j§£. ffiSg«tUTttlSSC©^^;PCVDK«fC 

[ooii] m7rs?%iio\zz<r>** )VCVD&W.2 6 

tt. CSJ^«7^5n7A^tCi0l§P1fS5ft«IC^$ft 
/tffla&8g2 8£=frbTfc9, C©rtS5lwtt. teSaSft 
£ LT©W^«#iS^7XAWS«R-rS&«>©0lJ^« 55 



ft&3¥8-2 9 1 3 8 5 

4 

T£8;*ftT^5o w©«a^3 0©M^£tTti, 7 
Jl/S-7A©ffilC7 ; EJl'7 77.*-#X 3>#>?«>h 

a i N9*ffl^*ct«»T**. c©ssa^ 

3 0©T*IC«. «*tfBaU&V»iW**afc:J:0±T 

&&) p«8 \z ft sft&s^stf 5x$i© 'j 7 * tf > 3 4 a*a 
tt^ft-cfco, ««#3 0K«»tfcnaa3 4A*ffa 

UT7XAW©»tHA^CJ:ft*JI#±tf5«t5fC»o 

[0 0 12] fflS§S2 8©JggBtCte. «A«5*#5 
XS©gjg®3 6*^>-;VSW3 8 fc^l/T^tCStt 
5>.5i:*l^ Jl©T^lc(iADy>7>y*J;0^:^fi 

&©3ii*fcM&7>:7*4 o*i@e#4 2»caite.ftr* 

D. d©5>7 , 4 0^e.©fitC«tD, ±^5531^S2 8 

rt©«H#3 o *iras*u, cos»T?fxy\w*Bfjeoa 
a, csja«4 o otB«icwa»fcio»a8-r*«k5c 
£t>T^s. ±E@e^4 2tt, ^-^.tofc-smis 
»i(i4 4cattSftTiac?raca:«ftT*o. 7xa 

W©fflrt^-Jal»S; oiat UTVi*. 
[0 0 13] fflS§S2 8©fiiaiCtt, ^SglC^ 

UT7XAW£«A • tgm-f SISlcBBHSft-sy- hA 
;P7*4 6*«BJt6ft. *SB«©B»»fctt. 0 
*U^^JE^>^lcg^ftfc^MP4 8*tfgfte.ft 

a«g§2 8©a#ss«. n©«fKaB#x 

*©*5gBJ©->^7-'\5/ Fait 5 O^Ktt^ftTV* 

*. *3ditafc*v»TH:, t i Na&n&Btsjg&rs 
^ e-^aa^x t UTiiisi(sj^xicm«x f 7 -vx 

J-)\7^.JJ-9y (TDEAT) ftav». jf7C^X»C7 
>^X7 (NHi ) SJBK *^U7#X£LT 
«N 2 39X§©^gMX5fflV^*«, £fte>2t?©@C 
ft#X<hjl7C#X£(±C:©>"^ 7-^-7 F«l)grtT(iE 
ATSCtfcC fflaSP^tC«*&f Si^lC^oTVi 
5. -f^:t»^. ^©^-^7-^7 F*it5 OrtSiSft?) 
S^^XC^XiSK 5 2 ta7C^X©^XSi£K 5 4 ft* 
ft*ftWflai**T«»t6ftTV>*. 
[0 0 14] M&WICB, d©v^ 7-^-7 F«iS5 0 

f*# 5 6«wwnttttic^«ftfcaft, h««k* 

^T«3t?©7'D7^^. Tfcfc , 5±a:7'ny 
8. +a^ny^«:6 0&tTFa7*Dy^#6 2tC«kO 
W^Sft-S. -?-LT, ±a^Dy^^5 8©±®tC^ 
Sft«K^^X3IAa6 4JCtt. K^^X2g7 0»CS^ 
3ftfcK&#Xft&«6 8*^$ft. ifTC^X 
«AP 7 2 ®7C^Xi!g7 4 tC«iK5ftfcii7C^X 

[0 0 15] ±a^nyf#5 8fc»a*ft*K«*^ 
©^XSSK5 2RIfiKc*XOJ!fX«K5 4tt. -eft* 
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5 

*&6 0©-e-*l-i?tt©#X8SK5 2. 5 4«. ±a7~n 
y*#5 8£Ta7*a-;/£ft6 2K:^j£$ft5£S0# 
x«t«l7 8i©ra©*iS8fcfc-tt>©-?&0. fa^a 

5 acaiS-rsaftOKWjtfX^y^S OjWDfflUT 

&#x©#xifi8 5 2*<^sn-5. ^a^ny 

£&6 OWTEffllfcW:. &&©jt7t#X'\;> : J' r g&8 2** 
TOJl/T^ttenTfeO, S&jcflX^i/^gBS 2tt. 

\z&&m>\m&mzmmi£tLT^z. h 3 ic*uth: 

[0 0 16] 11^7^6 2ltB. 04»Cfc 

*t\fc5t:il&£®»cmoT#X®lt?l7 8#, «A«1 
0-2 0mm@a©m£©b^Tg$£E^3nT^ 

«. £n*>©#x*i«L7 8«. *s«g©iicft#xi£ 
tc^x ©j%-jg-&*{Ejfr?.&ft ts^#7 $»taf s 
K»*x«»?i7 8 A»tKc^*»a"r*a5c^ 

Wfll7 8B*£S«*.tfK£CB1I3tfTV»*. 04 
C*V>T». ffig±, flW#**»fl.7 8Atteft-pjR 
ZtU ii7C#Xiait?L7 8BttHWLT^SnT^S. & 
JlfttfXiftttTU 8 A©±«8tt±g3±a7n.y ; 57#6 0 
lC^LfeIR»#X©#X«EK5 2 (cSiK$nTi50, 
*&, *»c#x«HL7 8BCD.UItt. ta^Dy? 

ft 6 o {c^LfcS7c#xA.y^eg8 2 {caasnx^ 

5. £©#Xi!gS«l7 8©?lgfi. 09Atf5~6mmg 

gicassnsa*. «»?L7 8©^ss-?>, #x#& 

[0 0 17] :ffl<t5ft. #X«*f7L7 8&tf±fB#X 
%8 5 2 . 5 4 ti. H U ;WDXt i D$gCJgjSrt"5 21 
tjjnaffiT**. ft. H171SH4fc:feV»Ttt. *jg© 
S**SSfc-t*fc»lC*JX*tt5 2. 5 4, #X*lt 
?L7 8. 8 2*ttftflUjMB*UT 

v»fct»8«. SIIBtctt. #Kflj*££nTV>«. «M©«fc 

PlcSS©^D«y^ft5 8. 6 0. 6 2 £&i!3UT->* 
7-^yH*#5 6*«rt-r*IS*. ^n-feXfilnr* 
*B4 0 0t©^XAWta»»^-r-5TS^Dy^ft 

6 2©Tffi. -TAt>-&3tfX«lta». !>IAW*60(I 
MftCVSttS. ftoT. £©8&#tt. SjcflXtig^ 
UfcTDEATM06LTJ«S»J«-r*fi*. "T&to 

ski o ot:fii±izipnsnfi2:2:»6. tdeat** 

[0 0 18] -eCT, *!Mfc*fr>Ttt. flUEta*? 
<fc 3 ICTS^D y 6 2 OTfi&ttlCS? T»»*K 
8 4&}gjaUT»^a8 6*KttT»D. £©#158 
4(C»«l*SiS-r^tlC«kDC©gl5»©aSSK4 0~ 

l 0 0 < C6^rtlcil}$•r■5i3l39a^ol^5^*©cd-gy^s^8tl^l^?^ 



(4) ftGS)¥8-2 9 1 3 8 5 

5 

&AXFT&7uy9#6 0, 5 8 SKSbTftaWAO 
8 4Aa^»*tbP8 4Bdt^anTV»4. C©1§ 

»8*fcbTjsaic»fcw&ai#ft«rt-i, £©$ 

#*tTDEAT©fi£fciag. Tfcfe"&«4Ot:J:0 , btt 

•Sfcafc. »»*iUT»«<l*«4 0t£U:©iI*&fll 
^4J:5k:r*. ft. #&#©8 6 tUTtt, ±iSbfc 

jo [0019] ray □ v9WQ2 #±a© <t ? iz®m\z 
taatfia^ny^ftso. s 8 a. *n*no^B 

±Bl/fcJ:3fc*V»fi«K:tt*S1\ tfU5, TDEA 

T©jg{kfia-t?*5K4 o , ciO i &/hs<7Sssn^a& 

TfTDEAT«t«flSl/T*»*»H«"j"*»n*«*«© 
T. ^©±aR<^*ayav;i7#:5 8. 6 0KW:. ^© 

2? SJ&iitnTfcO. Cn5 2^©^nyi7ft5 8, 6 0 
©fig£, WA«4 0~1 OOTJBBfcBBTSiSC 

[0 0 2 0] *&, &^D7^5 8, 6 0. 6 2©& 

0. 9 0 3J»»J>y«K»»tSn*a:#fc. d©->^7- 
'S* F«B5 0 iffl31$Sg2 8©^#«©aft«fc>b. 
*Srt©»»ttfc«»T$fc»Cfl*.«0 'J >>f§<Dis 
30 -MM9 2ifiV>itmzmtt$tlZ>. — Jfr. TDEA 
Tft«-rB»»X(l«8«6 8©ft*«tt, MfflTDE 
AT&9 4 SfW*K*WXB7 0 ©BtCSBSn 
TV»«. H©K»j!JX9 0 OffltBB±©aWI5C 
tt. N 2 #XiE9 6tC«i^$nfc2)DEE#X^il&K9 8© 
»A*S*tffiH$nT*0, ^*IC^-abfcSiEftS5«#9 
9fc«kDftJ&35fXBES*Iffll-r5wtK:«tD. TDEAT 
«9 4*«flcR«TJH»ifX«l&«6 8rt£ffi^|-rS«fc 

[0 0 2 1] Jl«!)fl»*fXft|&ff6 8 0»+ICtt, -to 
T8Jffl!Hci^l*»oTBBBB#l 0 0. ffiSn>hn-;p#i 

O«ft«10 4Ctt. N 2 #X^©^Stt#X«fc0^5 
^■V 'J 7#XiS 1 0 6 fc»tt3ttfc** U 7#XH 1 0 
8*««asnTHa. «Eot, jS*a>hD-JU#l 0 
2CJ:01E«lC«ftf«fP«nfcTDAET**«ft81 
0 4(CT, ±E*Y , J7#XlC«t0^bS^TSXh« 
ffiTffla*B2 8ffl<N«af*<fc5C:ftoTV»«. C© 
ft©**'J7#X©M*tt. ^-viJ7#X!Sl 0 8IC^ 
abfe85*«Uffll#l 1 0{C<tDff^5. d©«&. 6352 
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7 

?Z<D?S. X h{fc£nfcTDEAT#»£&*lCT3& 

1 0 4 £"&&T;i©£Ub§31 0 4 FfciS 
5 0 fcOIBJOlBIWXfltf&Be 8 Ktt, £ft,CE^T0y 

^t-^iOfcaini&^ai i 2*iis:tt6.n 

Ti5D. TDEAT£f?&ft1trj.^&#§? 

fcfflg, 0fJ^.«K4 o~i o or©*6Bi*it;:ltjrra<t: 
C0022] nhs ^x^s-ei-ssTc^xai? 

1 1 4St;«£»$IIffil#l 1 6V1tmnT&0, 85*© 

a&s§2 8 ©aacfe. ia^b*vit-^*a*s:tt 
[0023] ^{c. £t±o«t^t*^snfc*^ifi^© 

THSbftHlBaT-AtiD^lAWeMdS 0± 

^llTUTT'D-feXE&^-rst^tC, M*7>:/4 0 
S^ttLT^XAWS^a-feXiaS, WAtf 4 0 Otg 

Stc^XS7 4j&>SfflS#XiUTlSH#X&tfjS5c# 

#&5 6 CfflSKttftfc#*»MfctfUT*f;*!Mt?l7 

8 ± o jasssug s fciwren-fnotf* saw s * t 

[0 0 2 4] Ig^XtUT©TDEAT€;«*&-r5t 
tt. N 2 jtfXiE9 6*>S©lraffi#X.;:±DB8#;*»7 
Ort©TDEATaft«tWaTfllJEE£E»U £©&<£ 
> h n-;v# l o 2 TflttUHBL^afcS 1 
0 4^g£X3-B--5. C©Mfl:S 1 0 4-Ctt, N 2 
©**U73tfXa*lnEEtta3ftT*D. *c\7V9-<T> 
aaT««©TDEAT*iWtUT3XMl:l/TV»*. 
SXMfeSnfcTDEATtt, K»#X#»«6 8l'i£ 

-©IS. aftgl 0 4£0fcTiSfll©iSfl#X&ifcff6 
8ttAlM^Bl 1 2ICiO0fJg©jaft«HrtC#^»[» 
«i^SnTV»-5©T, *a**ICT3Xha©TDEA 

-Ay h*#5 6rt^*A*n*::tirtt4. £©<§ 

#, 1i7,m&'% 6 8rt©EEAttv*'7-'Vy H*#5 8 
*e«sjx«9 5^±©il£TM&S-B--&. 

[0 0 2 5] aflcttlBOTDEATtt. ->t7~^H 
*#5 6KKttfcK*if#X©ttai&5 2*Ktt*fX'V9 
0*^l/TH»^Wt?l7 8 A*6fflaffiWS 

cam^n*. a7c»xi(7 4*»6«i&snfcN 

Ha #Xte, ->V7-Ay H*^5 6©a?C^X©^X 



(5) if$^¥8-2 9 1 3 8 5 

8 

m®5 4-f»S7C»XAy^gl58 2ft*UT3B7C^«a» 

317 8 Bft>&&aamscaa3n&. -eur, ssisE© 
ATDftTiB^snscicao. cc-csjsut^x 

[0 0 2 6] CCT, SXAWfcfcffaLTERSnsT 

Stc^x tfaas n& t aaKK« ux c r icoafcwt 

10 CinSKik-rSfctttC. d 

©#X*at»©S#lc.i, ft*^«»?L7 8M*tt3J: 
3iCl,T»»*a8 4 (B4*a) iWRft6nT*0. 

K. tmtfl 0 0*C£TF, H#tfjK«4 0~5 0 , Cg£ 

CO»3jl*B8 4K*-i-l l &ai*tbT, «Atf4 0t:tt 
±©fl**ffl^5<t3tf 
[0 0 2 7] Jinfc^UT. ">XAW*»6©«»l»*i« 

£#5 8«. TDEATOttfldUE. t59Atf4 0*C±0 

y*#5 8, 6 0IMaacat*&(lia¥R8 8lCJ:!> 
loaSttT, TDEATjWWMU«r, L^bMjHRl/ 
fcV>fflS*Bffl, 0J;Ltf4 0~1 0 0'C©*5HrtCiHH$S 
nTV>*©T. «art«TH«<bt>»$h*T*;:&<, 

ftfcLfcftfctttt-rrtfxwm 7 8 sraa-r* n t# 
Ttt2aa©ffia;»;*fcM4©«BT!«»u fflasra 

[0 0 2 8] ^X«jt85tC«, »3#a8 6SI9! 

itT^xAw»&otnmicj:o. ^©^^stctti 

-C#. H»^XS^XttJ8©*ST?Sfe3£UT^X«it?L 
7 8*T«*S-rs^i:*tpJtEi:^5. Sfc. H»#*S 
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